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■^SEMICONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
Sess in a CSP (Chip Scale Package) structure by which a 
™ of the same size is mounted on a senuconduc or -chip. 
SOLUTION: A lead frame 4 to be adhered to a ~ >duc or 
chip 1 is almost the same in size as the ch.p 1. The surface 4c ot 
2 fnner lead 4a of the lead frame 4 is coined to form a corned 
S^ with reduced thickness. The lead frame 4 and the end 
surface c of the chip 1 are adhered to each other with a double- 
faced adhesfv tape 3 interposed. The coined part 5 of the anner 
fead 4a is connecfed with a bonding pad 2 of the chip 1 through a 
bonding ^e 9. The surface 1 a of the chip 1 is packaged with a 
mold resin 8, thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a 
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* NOTICES * 



_ n r office is not responsible for any 
Ja pan Patent Off i of this translatio n. 

damages causea oy 

, . This has been translated by computed the translation .ay not reflect the ongmal 

r**** 1 shows the word which can not be translated. 
3.M the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] c^mi conductor chip and abbreviation same size on the surface 

Claim 1] Pile up ^^^1^^^^ Connect the inner lead and 
of a semiconductor chip, and it sticks through aanes \ es front . face side of a semiconductor 

semiconductor chip of a leadframe b> ^ t »SS^£i^^"^ face of an outer 
chip is closed by the mould resin so that it may { an outer lead on the closure 

lead. In the semiconductor dev.ee ^Td^X^g^^ the thickneSS by the 
resin front face The semiconductor f XK ^^^^J nX face lower one step than an 

^S"-^ when this ,eaof ram e is piled up on the surface ofa 
semiconductor chip by the mould resin. adhesives which 

between an inner lead side but between outer lead sides. 



[Translation done.] 
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* NOTICES * . . . 

e.tent Office is not responsible for any 
Japan * a " n b the use c f this translation, 
damages caus u } 

LTW, document has been translated by computer. So the translation may not reflect the original 

shows the word which can not be translated. 
3*.In the drawings, any words are not translated. 



'detailed DESCRIPTI ON 

[Detailed Description of the Invention] 

technical Held to which invention belongs] the semiconductor ■device with which this 
IvenUon used the leadframe - starting - especially, a chip size and abbreviation - ,t » related 
with a th"n shape and small semiconductor package structure with the same size 

[0002] i # u^ llrt u t OP (\ pad On Ch\o) structure which can contain the 

(D «cnpnon , of the >Tn«Mi ^f^^y^l 'package on a Urge scale is adopted 
irSX- H orn Access Memory) conesponding >o .he demand of high densny 
SKTtota miniaturized by even chip size level by the mcrease tn capacty has 
assembly the pacKag semiconductor package for electronic 

come to ^J^Siw n™ with reduction of sizes, such as a personal computer, 
5"S:nl 1C card. And on,y ,he area which a package only has chtefty 
iscXd for also in the ftictaess direction of a package rather than t. ,s naked for thts 

ro^31 U Co"veniionally, the semiconductor device called CSP (Chip Scale Package) which exposed 

SVspt!^ 

ooh k exnosed to surface 25a of the mould resin 25. ,. 01 

fo004l the bonding wire 24 which connects inner lead 22a and a sem.conduc tor chip 21 

S t ^prepafe a ie^ difference here at a lead from surface 25a of the mould resm 25 made flat- 

with surface 22c of outer lead 22b so that it may not disturb, in this conventual example 
^Z t2£^£ one step than outer lead 22b by carrying out down set processing of 
the leadframe 22. 

rp??KiL^ to he Solved bv the Invention] By it, the miniaturization of a package is not only 
S^^^. parage has cUy by the conventional 

but has come to be reflected also in the thickness d.rect.on of a package^ H^* ^ h ™ 
to prepare a level difference in a lead by carrying out down set processing o h ™ 
processing depth beyond lead is needed, and the part and package thickness cannot be made 

[0006] moreover - although the minimum package can be obtained as the size of a package is the 
same as that of a semiconductor ch !P 1 - dispersion in the size of a of 
time of a mould resin seal - a mould - there is a possibility that metal mold ma> damage a part 

semiconductor chip 1 „ . ^ j^.Arri^nu^ 

[0007] Furthermore, since adhesion fixation of the leadframe to a sem.conduc o chip 
performed only by the inner lead side, although the case where fixation ""^tockne* direcuon 
by the side of an outer lead was not enough arose on the occas.on of a mould resin seal, « hen 

. • - 10/01/2003 
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; thinner. 



flX ation was no, enough, a mould resin needed to begin to delete a wraparo,, ^ . 
thin ly on the surface of the outer c|d. of ^ convcnlional technology 

[0008] The purpose of this n ; ent ^^ d ° uclor device which can make package thickness thn 
mentioned above and offc he sern, on ^ ^ ^ ^ io offej . 

Moreover, the purpose of his. ^^ I0n ,S chj does not damage . furthermore, the purpose of 

offer tSe semiconductor dev.ee which does no, need 
shaving **** on the front face of an outer lead. 

[° 009 1 • u d Auipmi The semiconductor device of this invention piles up the 

Means for Solving .Ac Problem] The s^<» ^ Qn lhe surface of , semiconductor 

eadframe of a ^^^^J^^^ in^ lead and semiconductor chip of a 
chip, and sticks it through ^ ofa semiconductor chip is closed by the 

leadframe by the bonding wire, and t he s.ae ^ ^ ^ 

m0 uld resin so that it W^™^'*^^™^ lead 0 n the closure resin front face 
semiconductor dev.ee which exposed he front f ce oi an ^ ^ Qf jnner lead 

The thickness by the side of the front face ^of an inner le connected to an 

thickness can be made thinner. invention, also closing the gap between 

[0010] Moreover, in the W™^™^^^^™^^ a semiconductor chip, 
he end faces which form the size of a \^*™*» ,^ 0^ semiconductor chip by the mould 
and are formed when a leadframe is piled up on the surface ot a ^ ^ 

resin can prevent breakage of a semiconduc wg^^ J 8 nol Qnly between an inn er 

£^ ° f " m ° U,d ^ 10 " fr0m 



face of an outer lead. 



[0012] Near the center of surface la «h«** the ^ >™« ' , of this semiconductor 

semiconductor chip 1 is constituted. The «^«^ 4 s ' tu ~ °£ inner lead 4a for connecting with 
chip 1 consists of same sizes as a ^'^^^^ f^.,. The attachment by the 
a semiconductor chip 1 , and outer lead 4b ^^^^^^ , an d a leadframe 4, and 

[0013] Instead of having not bent, a leadframe > 4 reduces a part ot ^ of the 

That is, inner lead 4a of a leadframe 4 t^'™™*^ lh inner than outer lead 4b, and the 
attachment side and opposite bonding pad 2 of a 

^; n ? • * - — side — 

t^^ttn^ pad 2 allotted I near [ where f^^^^^t^ 
section 5 of inner lead 4a which reduced thickness and wa ^ 0 „ 5 and a 
outer lead 4b, and silver plating 6 was performed ] th center o ' *^™^ ni secUon 5 is 
semiconductor chip 1 is connected by the bonding wire 9 Since ^one step o c g 
low, the height of a bonding wire 9 can be stopped lower than su rf«*£«^ „ chip , . 

[0015] Closure by the mould resin S is performed by the sur ^ d 4b and 

Thickness of the mould resin 8 is made into the same height a s * £ 0 ^ g surfacc 
although inner lead 4a, a bonding wire 9. etc. are buned and protected 

10/01/2003 
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r ,i M lead 4b is exposed to closure resin surface 8a. At this time, it is small in the area of a 
4C °v.ie and in order to make thickness of a package thin, it is made for the mould resin 8 notto 
r the surroundings top in rear-face lb of the end-face lc and the sem.conductor ch.p 1 of 4d of 

Tr^c nf a leadframe 4, and a semiconductor chip 1 . 
mm % Thus since the constituted semiconductor package has prepared the level difference m the 
\ J 2iS ^coining it does not need to carry out the down set of the leadframe like before. 
ut^oZ Z^ thickness turns into thickness which totaled the semiconductor thickness of t.p, 

** with double-sided adhesives, and lead of one sheet, and since the processing depth 
more than the double precision of lead ** which a down set requires is not required of a lead 
nortion it can make thickness of a package thinner. , , , . 

fool 7 In order to manufacture the semiconductor package mentioned above in order to make 
end-face 8b of the mould resin 8 in agreement with end-face lc of a semiconductor chip 1 the 
feadframe 4 used for a package is first constituted so that the position of the resin dambar 1 7 may 
belonged along with the periphery of the semiconductor chip 1 shown with the alternate long 
and shon dash line, as shown in drawing 2 . moreover, the mould used at the time of package 
manufacture - metal mold is made into the almost same size as the appearance of a semiconductor 
chip 1 and as the mould resin 8 does not turn around it to the rear-face lb side of a sem.conductor 
chip T it carries out the mould only of the front-face side of a semiconductor ch.p In add.t.on, 4d 
of end faces of a leadframe 4 turns into a cutting plane of the resin dambar 17 
r00181 Metal mold cuts the resin dambar 17 after a mould, and Leads 4a and 4b are separated 
separately Here, before cutting the resin dambar 17, it is good that wett.ng with solder performs 
good silver plating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould resin 8 
simultaneously with the stiver plating 6 of the coining section 5 of inner lead 4a. If it carries out 
to this it becomes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
is advantageous after a mould also at the point that the process which g.ves a damage to a package 
can be reduced while it can carry out cost reduction. 

r00191 According to this manufacture method, remaining as it is or since it can omit a part and can 
use though it is equivalent in price as compared with the conventional mould package m the 
manufacturing process and resin mould process of the LOC leadframe currently performed 
conventionally, the package of small and a thin shape can be obtained more. 
[0020] since [ by the way, ] the size of a package is the same as that of a semiconductor chip 1 in 
the mould field of the package structure shown in drawing 1 - dispersion in the size of a 
semiconductor chip 1 - a mould - we are anxious about metal mold damaging a part of 
semiconductor chip 1 such concern performs a setup to which a mould field is expand* I hrUe to 
a semiconductor chip 1, as shown in drawing 3 - it is cancelable namely, he size of a leadframe 4 
- a semiconductor chip 1 - a little - large - forming - the resin dambar 17 of this leadframe 4 
formed a little more greatly - a mould - when the size of metal mold is doubled and formed, e\en 
if dispersion suits the size of a semiconductor chip 1 - a mould - since metal mold stops touching 
end-face lc of a semiconductor chip 1 , it can prevent breakage of a semiconductor chip 1 In 
addition, the gap G formed between 4d of end faces of a leadframe 4 and end-face lc : of a 
semiconductor chip 1 is buried by the mould resin 1 1 by closure by the mould resin 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould resin 1 1 after a resin seal. 
[00211 Moreover, if the package structure shown in drawing 1 and drawing 3 is not enough as 
fixation in the thickness direction by the side of outer lead 4b on the tape 3 with double-sided 
adhesives in case the mould of the package is carried out, a mould resin will need to begin to 
delete a wraparound and a front face thinly to surface 4c of outer lead 4b. This can prevent 
effectively surroundings **** to outer lead surface 4c of the mould resin 8 by making the tape 1 5 
with double-sided adhesives with thickness equivalent to the tape 3 with double-sided adhesives 
by the side of an inner lead intervene between the semiconductor chip 1 near the package 
periphery, and outer lead 4b, as shown in drawing 4 . In addition, of course, it is good also as 
structure which combined drawing 3 and drawing 4 . 

[0022] Moreover with the structure of drawing 1 , drawing 3 , and drawing 4 , although silver 
plating 7 was performed all over surface 4c of outer lead 4b. if it does so, it will be expected that 
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a oapc nn However, as shown in aran. ^ , - ^ ^ o 
advlg^""" cos.. In addition, a sign .5 shows d» pomon wh.ch has noi 
performed silver plating. sheathing of the solder plating 1 6 to 

[0023] BB^^^SS* h »»■ *•» process of carry ou. I to the front face of 
SU f Tea 4 d%° /s ea* t of Sir plating ] wh.ch gives a damage after a mould to a package 

JST f — and a .eadframe of 

r00241 In the gestalt of this operation oescnocu , ^ d W)th 

T Jctaess of the used = d U «or ^^^ ^a performed ,o the inner lead. Moreover, 
is only good also as adhesives. 

& f ~i^ 

the semiconductor chip by metal mo d can be prev«> teddfi* "f.Sonducto chip placed also 
l^en ^sld^ 

be prevented, and surface shaving **** is not required. 



[Translation done.] 
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[Drawing!] 
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[Drawing 31 




[Drawine 41 




[Drawing 6 ] 
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ITITLE OF THE INVENTION) 

Semiconductor Device 

(CLAIMS) 

1. A semiconductor device including . samlconductor 
chip. . i„ d frame h>ving . s . je eubstantiiilly e(juai ^ 

that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
l.ed frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip in such a fashion that it 
hss a surface flush with a surface of each of outer lead, 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin enc.psul.te. wherein 
•«* of the inner lead. ha. a reduced thichn.ss at a 
surface thereof in sueh a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the si 2e of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 

[FIELD OF THE INVENTION] 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
semiconductor package having a thin and compact structure 
substantially eq ual in size to a semiconductor chip 
packaged therein. 



(DESCRIPTION OF THE PRIOR ART) 
^ In DRAMs (Dynamic Random Access Memories) having a 

• ^rge capacity, an LOC (Lead On Chip) structure is mainly 
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us d which i. capable of aJlowins a eemleonducter 
having , larg £i „ co be packaged ^ a rei>tiveiy ^ 

ln 0rd " " ~ ' • of h igh .<w lty 

mounting. However, th. r.c.nt demand o£ . n incr .„ ed 
opacity has r.sult.d in . r .^ irement of eo ^ ae; 
s.mieonductor paCcag.. having . s i« « dueed ce . ^ ^ 

level. M-U «ly. ..miconduccor packages £ or electronic 
appliances such a. facsimile TOChlnee> pe „ OMl 
1C cards, and the l ilt , has heen retired co have a more 
compact structure in pace with the recent trend of those 
electronic appli.„ c „ toward . compactness. Furthermore, 
eueh a compactness of a semiconductor package have been 
retired with regard to not only the are. occupied by th 
semiconductor package, but also the thickness of the 
semiconductor package. 

in order to meet such requirements, a semiconductor 
dev a ce has been proposed which is called a "CSP (Chip Seal 
-*—>- (Japan... >. t . nt Laid . opa „ Bo 

. In 8ueh . csp pack>ge each ^ ^ 

"Po..d at th. lower surface of the psekags. Re f. rrin9 co 

Fi 9« 7 illustrating a details 

9 detailed structure of this CSP 

package, a lead frame 22 havino rK. 

" navmg the same sire as that of a 

semiconductor chip 21 is hm*^ 

P bond *d to the wiring surface of 

the semiconductor chip 21 tw • 

P that is, the surface 21a, in 

such a fashion that their COP ra. 

*ir corresponding edges are alig ned 
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with each other. by «„. of ,„ „ ^ ^ 

12* of the lMd £raTO 2J „ e comeeted ce semieonduetc _ 
chip 2! by means of bonding „ ires 24 . .„ thi „ ^ 
.ncapeulating proe... i. e .rri. d out usi „ g . ^ 

«• m thi. enc.peuUting proc.aa. the aemiconduetor chip 
« is enoapauLted by the TOlding reiin 25 « 
toward it. aurf.ce th ereby cauaing the aurf.ce 2S c of 

each outer lead 22b to be expoaed at the aurf.ce „. of the 
molding resin 25. 

in this c.s.. lt is necM , ary to a 
2e.d atructur. in ord „ to preven£ ^ ^ ^ 

"rving to conn.ct th. in „. r lMd . 22a „ ^ semiconducter 
chip „ fro™ being protruded fron, the aurf.c. ,sa of the 
reain ,s fiuah with th. aurf.ce. , 2c of the outer !.. d , 
»h. to thi. en d . i„ thi . convention.! ex.^.. th . lead 

frame 22 is subjected ^/^ * j 

jected to a down-setting process so that 

each inner lead 22a is lower th, n 

10WCr than an associated one of the 
outer leads 22c by one step. 

CSUBOECT MATTERS TO BE SOLVED BY THE XKVEKXICKJ 

in accordance with the above .entioned conventional 
echn igue , compactness o f a semiconductor packa 9 e can be 

achieved with regard to not only th* » 

oniy the area occupied by the 

semiconductor package, but al so th* 

iSO th e thickness of the 

semiconductor package. Howeve- c 

noweve.. Since this techni 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip i has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip 1 has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. m this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is to solve the above 
mentioned problems involved in the prior art, and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable of 
preventing its semiconductor chip from being damaged during 
an encapsulating process using a molding resin. Another 
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o*«« oi th. inventlCB i8 to provide a £enijconduct ^ 

a evi ce h.v lng . etrueturs eapaWe o£ elimiMcin9 ; 

re,uir.m.nt £or it . outer lMd surfaM ^ ^ ^ ^ £ 
etter an encapsulating process. 

(MEANS FOR SOLVING THE SUBJECT MATTERS) 

The present invention provide. . semiconductor device 
.ndudino . semiconductor chip. . leid frame „ avins a ^ 
suost.nti.aav ecu.! to tn.t oi the s.miconductor chip, the 
l«d ir.me being bonded to . suri.c. oi th. s.miconducto- 
=hiP by .n .dhesive i.ver interposed therebetween under the 
condition in „ hich tl)e ^ ^ ^ ^ ^ 

semiconductor chip. bondi „ 9 wlr ., ^ ^ ^ 

S inClUded *" the »«" «»- » ^e semiconductor chip 
- • resin enc.psui.te .d.pted to enc.psuiat. . region 
t~.rd th. . urf . c . oi th. semiconductor chip in such . 

" hi ° n " h " ' «- . suri.c. oi e.ch 

- — i.ad. inciud.d in th . le . d fr _ ^ 

-apsuaat.. wherein a.ch oi th. inner I.ads has a reduced 

" ' SUr£a " th " e0f ^ SUCh ' ' <-« 'he 

*>ndi„ 9 wire connected „ inner ^ ^ 

Wond the suri.ce oi .„ . ssocl « ed one Qf ^ ^ ^ 

thereby the surface of the i nn . , 

the inner lead is lower than the 

^rface of the outer lead by one step. 
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in the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chxp. m this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip in an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged, m this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

[PREFERRED EMBODIMENTS OF THE INVENTION] 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. i i8 a cross- sectional view 
illustrating a CSP structure in which a lead frame 4 having 
the same size of a semiconductor chip i is bonded to the 
semiconductor chip 1. 

The semiconductor chip 1 

p 1 ls Provided at its wiring 

surface, namely, a surface la u,< + u w 

j iace ia, with bonding pads 2. These 

bonding pads 2 are arranqed in ... 

9ea ln the vicinity of the central 

Portion of the surface la tk. i a x 

a * Th * lead frame 4, which is 
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attached to the surface i« r>f 

surface la of the semiconductor chip l, has 

the same size a. that of the semiconductor chip l. The 
l~d frame 4 includes inner leads 4. , dapted te ^ ^ 
contact with the semiconductor chip i. and outer lMd , <fa 
each serving a . „ externll ^ 

between the semiconductor chip i and lead , im 

echieved by overling the semiconductor chip » a „ d lead 
frame 4 with each other in such a fashion that each end 
surface 1c of the semiconductor chip l is ali3ned wic „ 
associated one o, end surfaces <d of the leed frame 4. and 
interposing a doubl.-sid.d adhesive tap. 3 between the 
overlapped semiconductor chip 1 and lead frame 4 . 

The lead frame 4 ha. a structure not bent, but having 
• reduced thicsnes. at . d „ir.d portion thereof. That is. 

each inner lead 4a h«* » • . 

has a coining portion S having a 

chiOcness less than that of an associated one of the outer 

The coining portion 5 ^ by 

^ " ^ >- - - P osite to the bonding 

surface of the inner lead 4a that « ' 

Q «a. that is, a surface 4c 

Accordingly, bonding wires 9 wh^v, 

9 wires 9, which connect the inner leads 

<* to bonding pads ? 

Paas 2 of the semiconductor chip i 

respectively, have a height lower than a surface of each 
outer lead 4b opposite to the bonding sur face of the outer 
*ead <b, that is. the surface 4c. 

For the coining portion s w . 

on 5 o£ each inner lead a& 
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arranged at a lev.! lewer than cl)e <= o£ ^ 

associated outer l. ad ,b by virtue of the above mentioned 
thickness reduction, a silver pl.ting process it conducted 
to for™ a eilv er pl.ting tlla 6 . Th . „ ining § 
formed with th. silver pl.ting films e are eonneeted wit „ 
th. bonding pad. 2 arr.ng.d n.ar th. central portion of th. 
..miconductor chip ! by mean, of th. bonding wir.s S . 
respectively. Since each coinl „ g portlon f ^ ^ 

a level lower than the surface 4c of th. associated outer 
laad 4b by on. st.p. th. associated bonding wire 9 can be 

controlled to have a ho^^ i 

o nave a height lower than the surface Ac of 

the outer lead 4b. 

An encapsulating process using a molding resin is 
conducted at a region toward the surfsce is of th . 
semiconductor chip a. tn . r . b y CoTning . resi „ enMpsul , te 
»• Th. thieHn... of th. r.si„ .nc.psul.t. . it determined 
>» such a f M hion that th. r.sin .nc.psul.t. a t . flush 
th. surfacs 4c of th. out.r l.aa. 4b at it. s'urfac. 
»»• Th. inner !..„. 4a „ d ^ # ^ 

encapsulated by the r.sin .nc.psul.t. a „ that they ,„ 
Protected. xhe surfaces 4c ef ^ euter ^ ^ 

exposed at the surface 8a of the r«r«:s« 

cne resin encapsulate 8. i n 

order to reduce the area of the Dackao . . . . 

e P ac *cage while reducing the 
thickness of the package, the . esin 

e .esin encapsulate e is 

Prevented from extending beyond *»»r.K 

xona each end surface 4d of the 
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lead frame 4. each end surface lc of ->. 

uriace lc of the semiconductor chip 

lc. and the surface lb of the semiconductor chip i. 

"«ce the semiconductor package confiTOired as 
mentioned .hove has a stepped lead structure formed usin 9 a 
coining process, it is unnecessary for its lead frame to he 
*--..t. The semiconductor peck.ge ha. . thickness 
corresponding to the sum of the thickness of the 
semiconductor chip, the thickness of the douhle-.ided 
edhesiv. tape, and the thickness of one le.d sheet. xhe 
thickness of the semiconductor package can he minimis 
>eeaus. the le.d portion of the semiconductor package 
selves no machining depth, corresponding to at least two 
"me. the le.d thickness, retired in . down-set structure. 

'n the fehrication of the .hove mentioned 
semiconductor package, the lead frame < used to fahricate 
the semiconductor package is arranged with respect to the 

to" 1, extend .long th . peripheril ^ o( 

semiconductor chip > lndlc4ted ^ dotted ^ ^ ^ ^ 

so as to align each end surface as ~* u 

surtace 8b of the resin encapsulate 
B.wath the associated end surface lc n f ,u 

-tace lc °* the semiconductor 
cha P 1. The mold used in th* * w 

in the fabrication of the 
semiconductor package has a si** k 

9 Si2e substantially equal to the 

126 of the semiconductor chip i TK 

P 1 ' The -esin encapsulate e 

S m ° lded °"ly at a region toward th 

ard th surface la of th 
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semiconductor chap 1 while being prevented fro. spreading 
on the surface lb of the semiconductor chip l. Eac h resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

After melding, the resin dam bare 17 are cut from the 
meld, thereby achieving a .operation of the lead. 4. and 
<b. It i. deeirabl. that, prior to the cutting of the 
resin dam bar. 17. a . llver platiDg fUm , providing m ^ 
flowability of solder i. formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8. of the resin 
encapsulate a. The formatio „ o£ ^ silver ^ ^ 

-ay be conducted simultaneously with the formation of the 
eilver plating ,i lm e on th . coining § ^ ^ 

inner leads 4a. ,» this case, it is unnecessary to conduct 
« external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. A i.o. there is .„ advsBC , ge in th „ ^ ^ 
process... which My ^ f ^ 

• completion of th. molding proc... i, r .duc.d. 

in .ccord.nc. with th. f.brication method according 
« the present invention, it is possible to us. the 
fabrication process for LOC lead frames and th. r.sin 
-»*«. Process associated th.r.with .s they are or while 
Partially eliminating them. Therefore, it is possible to 
<*t.i„ a package „, vin9 . ^ ^ 
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structure while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1. however, if the semiconductor chip i has a deviation in 
size, the mold may then damage a part of the semiconductor 
chip 1. This is because the package has the same size as 
the semiconductor chip i at its molding region. Such a 
problem can be eliminated by setting the molding region to 
• have a size slightly larger than that of the semiconductor 
chip 1. where the lead frame 4 is fabricated to have a 
size slightly larger than that of the semiconductor chip 1, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame 4, the mold does 
not come into contact with the end surfaces ic of the 
semiconductor chip i even when the semiconductor chip i has 
a deviation in size. Accordingly, it is possible to 
Prevent the semiconductor chip i f rem being - damaged . 
Although there is a gap 6 defined between each end surface 
4d of the lead frame 4 and the associated end surface 1c of 
the semiconductor chip 1, this gap G is filled with the 
Elding resin 11 during the formation of the resin 
encapsulate 6. Thus. the end surfaces ic of the 
semiconductor chip 1 are protected by the mold resin n 
after the formation of the resin encapsulate 8. 



Furthermor , in the semiconductor package structure 
shown in Figs. 1 and 3, if the lead frame is in a state 
insufficient!/ fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. m this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ou.er lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of th 
package, a combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. ». 3 or «. this My inevitably resuU 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating fii m . as indicated by th# refergnce ^ ^ 

Fi 9* 5. in this case, there i c ,j 

. tnere is an advantage in regard to 

costs. The reference numeral u a + 

me^ai 15 denotes an area plated 
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with no silver plating film. 

Fig- « illustrates an example in which a solder 
Plating film i, u formed en th . eur£ace ^ o£ ^ ^ 

lead 4b. As described above, th. formation of the solde- 
Plating film on th. surface of the outer lead 4b inevitably 
involve. .„ increase in th. number of processes damaging 
th. package, of cour... this is not aveid.d in th. pr...„t 
invention. 

In th. abov. mentioned embodiment of the present 
invention, a semiconductor chip was used which has a 
thickness of 0.3 mm. The lead frame used has a thie.cn... 
Of 0. 1S mm. A2so . th . double . sided adhMive hM ^ 

total thickness of 0.05 m . The inner leads 
to . coining process to have coining portions having a 
thickness of 0.0,5 mm. Althou9h the coining procees ^ 
used as a method for reducing the thickness of the inner 
!«<.,. a half-etching process ms y be used. Although th. 
doubl.-.id.d adhasfv. t .p. w.s u . ed .. . f „ 
"tsching th . ..miconductor chip to th. l..d frame. .» 
adhesive may be simply used. 

I EFFECTS OF THE INVENTION] 

lead s^u«ure d is C prov^ed h h invc «ion. a stepped 

of each inne^le^ ; c cordiLL redUCCi ° n in the ^hicSess 
• -achi„ ing depth exce^g the^ead " u ?» ec «"**y C ° * ive 
depth is reguireI in %^-^-nes Si m such d a in 
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produce a semic nductor pfcka« < 4t is to 
Since the lead toSThLTSt f d «*<*»«. 

of the semiconductor chip in accord?^! Y J^Ff than thac 
invention, lt possibl? to Seef^fi With the * T ***™ 
semiconductor chin f^«m e f fect ively prevent the 

Moreover, if is L^L^ 9 ^ by thc *>". 
from spreading on thi nlficlt 5 ?£ eVent the """ias resin 
the adhesive fdaptS to b^SS the 1^2 ? UtCr leads be " us « 
of the semiconductor chilis llL tS,**? 1 ' t0 the 8Urf »oe 
leads. Accordingly, it is u^if! 'f£ 4ed te> the °«er 
outer lead surfaces unnecessary to shave off the 
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